Interaction of phytoestrogens and other environmental estrogens with prostaglandin synthase in vitro.
The phytoestrogens daidzein, genistein, equol and coumestrol were found to stimulate microsomal prostaglandin H synthase (PHS) in vitro in a concentration-dependent manner when PHS-activity was measured by arachidonic acid-dependent oxygen uptake. These compounds were co-oxidized by PHS and the conversion of parent compounds was measured by HPLC analysis. The stimulation of PHS-cyclooxygenase by these compounds was partially reversed at high concentrations probably due to their antioxidant properties causing inhibition. In contrast, the monomethyl ethers of daidzein and genistein, formononetin and biochanin A, had little or weakly inhibitory effect on PHS, and appear to be no or poor co-substrates for PHS. Compared to the equine estrogen equilin, its metabolite d-equilenin was poorly metabolized by PHS and inhibited rather than stimulated PHS-cyclooxygenase activity in vitro. The resorcylic acid lactones zearalenone and zeranol, on the other hand, were surprisingly good inhibitors of PHS-cyclooxygenase. Furthermore, zeranol inhibited both the arachidonic acid and the hydrogen-peroxide-dependent oxidation of DES in contrast to indomethacin which inhibited only cyclooxygenase-dependent co-oxidation of DES. The results of this in vitro study are discussed in the context of data on synthetic and steroidal estrogens and support the idea that PHS-activity may be modulated by interaction with certain estrogenic compounds.